A novel Gram-stain-positive actinobacterium, designated strain SCSIO 11529 T , was isolated from tissues of the stony coral Galaxea fascicularis, and characterized by using a polyphasic approach. The temperature range for growth was 22-50 6C (optimum 28-45 6C), the pH range for growth was 6.0-8.0 (optimum pH 7.0), and the NaCl concentration range for growth was 0-7 % (w/v) NaCl. The polar lipid profile contained diphosphatidylglycerol, phosphatidylcholine, phosphatidylglycerol, phosphatidylmethylethanolamine, phosphatidylethanolamine and an unknown polar lipid. The predominant menaquinone was MK-9(H 4 ). The major fatty acids (.10 %) were iso-C 16 : 0, iso-C 17 : 1 v6c, iso-C 16 : 1 H and C 16 : 1 v7c/iso-C 15 : 0 2-OH. The DNA G+C content of strain SCSIO 11529 T was 70.2 mol%. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain SCSIO 11529 T belongs to the genus Prauserella, with the closest neighbours being Prauserella marina MS498 T (97.0 % 16S rRNA gene sequence similarity), Prauserella rugosa DSM 43194 T (96.4 %) and Prauserella flava YIM 90630 T (95.9 %). Based on the evidence of the present study, strain SCSIO 11529 T is considered to represent a novel species of the genus Prauserella, for which the name Prauserella coralliicola sp. nov. is proposed. The type strain is SCSIO 11529 T (5DSM 45821 T 5NBRC 109418 T ).
The genus Prauserella was first described by Kim & Goodfellow (1999) , and at the time of writing comprises nine species with validly published names: Prauserella rugosa (Kim & Goodfellow, 1999) , P. halophila, P. alba (Li et al., 2003) , P. salsuginis, P. flava, P. aidingensis, P. sediminis (Li et al., 2009) , P. marina (Wang et al., 2010) and P. muralis (Schäfer et al., 2010) . Members of the genus Prauserella are Gram-positive, aerobic, with MK-9(H 4 ) or MK-9(H 2 ) and MK-9(H 4 ) together as the predominant menaquinones. The major fatty acid is iso-C 16 : 0 . DNA G+C contents range from 65.8 to 70.1 mol% (Li et al., 2009 , Wang et al., 2010 . In this report, we describe the taxonomic characterization of a novel species belonging to the genus Prauserella associated with the stony coral Galaxea fascicularis.
Strain SCSIO 11529 T was isolated from the stony coral, G. fascicularis, collected from the Luhuitou fringing reef (18 u 139 N 109 u 289 E) at a depth of 5 m, Sanya, Hainan province, China. The coral sample was thoroughly washed with sterile seawater and was then airbrushed with sterile seawater to obtain tissue slurry. An aliquot (0.2 ml) of the tissue slurry was plated on the isolation medium (yeast extract 0.25 g, K 2 HPO 4 0.5 g, agar 12 g, 500 ml seawater and 500 ml distilled water; pH 7.0) and incubated at 28 u C for 4 weeks. The purified strain was routinely cultivated on nutrient agar (BD) at 28 u C and stored as aqueous glycerol suspensions (20 %, v/v) at -80 u C.
Cultural characteristics of strain SCSIO 11529 T were examined on International Streptomyces Project (ISP) media 2, 3, 4 and 5 (Shirling & Gottlieb, 1966) , nutrient agar and Czapek's agar (Sucrose 30.0 g, NaNO 3 3.0 g, MgSO 4 . 7H 2 O 0.5 g, KCl 0.5 g, FeSO 4 . 4H 2 O 0.01 g, K 2 HPO 4 1.0 g, agar 15.0 g, distilled water 1.0 l) after incubation at 28 u C for 4 weeks. Colours were determined by using the ISCC-NBS colour charts (Kelly, 1964) . Morphological characteristics were observed by light microscopy (Eclipse E600; Nikon) and scanning electron microscopy (S-3000N; Hitachi). The Gram staining reaction was performed by using a Gram Stain kit (Guangdong HuanKai Microbial Sci. & Tech.) after incubation for 3 days on nutrient agar at 28 u C. Cell motility Abbreviation: ISP, International Streptomyces Project.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain SCSIO 11529 T is KF670858.
Two supplementary figures and a supplementary table are available with the online version of this paper.
was confirmed by the development of turbidity throughout a tube containing semi-solid medium (Leifson, 1960) . Anaerobic growth was tested on nutrient agar in an anaerobic box (Mitsubishi Gas Chemical Co.) at a temperature of 28 u C; anaeropack (Mitsubishi Gas Chemical Co.) was used to remove oxygen and 1 mg l 21 resazurin was added to the medium as an oxygen indicator. The temperature range for growth was tested by checking growth at 16, 22, 28, 37, 40, 45, 50, 55 and 60 u C on nutrient agar for 14 days with examination at 2-3 days intervals. Growth was tested at pH 4.0-11.0 in increments of 1.0 pH unit, using the buffer system described by Xu et al. (2005) , with incubation at 28 u C for 14 days in nutrient broth (BD). Growth at different NaCl concentrations (0, 1, 3, 5, 7, 10, 12 and 15 %, w/v) was tested at 28 u C for 14 days by culturing the strain on the nutrient agar medium as the basal medium. Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was detected using oxidase activity test strips (Guangdong HuanKai Microbial Sci. & Tech.). Degradation of gelatin was determined by incubating the strain at 28 uC for 14 days on peptone-gelatin medium (per litre distilled water: 5 g peptone and 120 g gelatin, pH 7.2-7.4); observation was carried out after the medium was cooled to ambient temperature. Some phenotypic characteristics and biochemical tests were performed by using the API ZYM and API 50 CH systems (bioMérieux) according to the manufacturer's instructions.
The menaquinones and polar lipids were analysed from cells grown in trypticase soy broth (TSB) at 28 u C, 200 r.p.m. for 3 days. Menaquinones were extracted and purified as described by Collins et al. (1977) and analysed by HPLC (Groth et al., 1997) . Polar lipids were extracted and examined by two-dimensional TLC according to published procedures (Minnikin et al., 1979; Collins & Jones, 1980) . Cellular fatty acids were analysed from cells grown in TSB at 28 u C for 48 h. The whole-cell fatty acid pattern was determined by using the Sherlock Microbial Identification System (MIDI) according to the manufacturer's instructions. The resulting profiles were identified using the Sherlock version 4.5 software package with MIDI database TSBA40. The G+C content of the DNA was determined by HPLC according to Mesbah et al. (1989) .
Extraction of genomic DNA and PCR amplification of the 16S rRNA gene sequences were performed as described by Li et al. (2007) . The phylogenetic neighbours were identified and pairwise 16S rRNA gene sequence similarities were calculated using the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Phylogenetic analysis was performed using MEGA software version 5.0 (Tamura et al., 2011) after multiple alignments of data via CLUSTAL X (Thompson et al., 1997) . The phylogenetic tree was reconstructed using the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) methods. The topologies of the phylogenetic trees were evaluated by using the bootstrap resampling method of Felsenstein (1985) with 1000 replicates.
Strain SCSIO 11529 T grew well on ISP media 2, 3 and 5, nutrient agar and Czapek's agar, with moderate growth on ISP medium 4. White aerial mycelia were abundant on ISP media 3 and 5, sparse on ISP media 2 and 4, nutrient agar and Czapek's agar. The substrate mycelia were yellowwhite in colour on ISP medium 4, pale yellow on ISP media 3 and 5, yellow on nutrient agar and Czapek's agar, and deep yellow on ISP medium 2. Soluble pigments were not produced on any of the tested media. Spore chains were borne on aerial mycelia and spores were non-motile. Substrate mycelia were fragmented. Strain SCSIO 11529 T could grow at 22-50 u C, pH 6.0-8.0 and in the presence of 0-7 % (w/v) added NaCl, with optimal growth at 28-45 uC and pH 7.0 and in the presence of 0-3 % (w/v) added NaCl. Strain SCSIO 11529 T was positive for catalase activity, milk coagulation and peptonization and hydrolysis of gelatin and Tweens 20, 40 and 80. Tests for oxidase activity, nitrate reduction, H 2 S production and hydrolysis of cellulose, urea and starch were negative. Properties that differentiate strain SCSIO 11529 T from related members of the genus Prauserella are shown in Table 1 .
The whole-cell amino acids analyses of strain SCSIO 11529 T showed that the strain contained meso-diaminopimelic acid as the diamino acid. The predominant menaquinone was MK-9(H 4 ) (86.5 %), with minor amounts of MK-8(H 4 ) (13.5 %). The major polar lipids detected were diphosphatidylglycerol, phosphatidylcholine, phosphatidylglycerol, phosphatidylmethylethanolamine, phosphatidylethanolamine and an unknown polar lipid (Fig. S1 , available in the online supplementary Material). The major fatty acids (.1 %) were iso-C 16 : 0 (42.92 %), C 17 : 1 v6c (22.13 %), iso-C 16 : 1 H (12.30 %), C 16 : 1 v7c/iso-C 15 : 0 2-OH (11.93 %), C 16 : 0 (2.39 %), C 17 : 1 v8c (1.58 %) and C 15 : 1 v6c (1.18 %) ( Table S1 ). The DNA G+C content of strain SCSIO 11529 T was 70.2 mol%. All these chemotaxonomic properties of strain SCSIO 11529 T are consistent with its classification in the genus Prauserella. The phylogenetic tree reconstructed based on 16S rRNA gene sequences indicated that strain SCSIO 11529 T together with other species of the genus Prauserella, formed a clearly separate group within the family Pseudonocardiaceae clade (Fig. 1) . The phylogenetic analysis supported the addition of strain SCSIO 11529 T to the genus Prauserella. Moreover, it formed a distinct branch with P. marina MS498 T (Fig. 1) . The same topology was also found in the tree based on the maximum-likelihood algorithm (Fig. S2) .
Comparison of 16S rRNA gene sequences revealed similarities between strain SCSIO 11529 T and P. marina
The phylogenetic analysis and the chemotaxonomic characteristics, such as diphosphatidylglycerol, phosphatidylmethylethanolamine and phosphatidylethanolamine as the major polar lipids and MK-9(H 4 ) as the predominant menaquinone, indicated that strain SCSIO 11529 T was a member of the genus Prauserella. Meanwhile, strain SCSIO 11529 T could be distinguished from other species of the genus Prauserella based on Table 1 . Differential phenotypic characteristics of strain SCSIO 11529 T and its closest neighbours of the genus Prauserella Strains: 1, SCSIO 11529 T (data from this study); 2, P. marina MS498 T (data from this study except the DNA G+C content from Wang et al., 2010) ; 3, P. rugosa DSM 43194 T (Kim & Goodfellow 1999; Li et al. 2003; 2009 ); 4, P. salsuginis YIM 90625 T (Li et al., 2009) ; 5, P. flava YIM 90630 T (Li et al., 2009) ; 6, P. aidingensis YIM 90636 T (Li et al., 2009) ; 7, P. sediminis YIM 90694 T (Li et al., 2009) ; 8, P. halophila YIM 90001 T (Li et al. 2003 (Li et al. , 2009 ); 9, P. alba YIM 90005 T (Li et al. 2003; 2009) . All strains contain MK-9(H 4 ) as the predominant menaquinone, and P. rugosa DSM 43194 T also contains MK-9(H 2 ) as a predominant menaquinone. 28-45 28-37 28-37 28-37 28-37 28-37 28-37 28 28 Degradation of Urea - phylogenetic and phenotypic evidence. In the phylogenetic tree, it formed a distinct branch together with P. marina MS498 T in the Prauserella cluster. The DNA G+C content of strain SCSIO 11529 T was 70.2 mol%, which was higher than that of its closest neighbour, P. marina MS498 T . Strain SCSIO 11529 T also differed from its closest relative P. marina MS498 T in fatty acid content, mainly in the amount of iso-C 15 : 0 , iso-C 16 : 0 , C 16 : 0 , C 17 : 1 v6c and C 16 : 0 10-methyl, and in the absence of C 14 : 0 and anteiso-C 17 : 0 (Table S1 ). Other different physiological and biochemical characteristics further distinguished strain SCSIO 11529 T from species of the genus Prauserella (Table 1) Gram-stain-positive, aerobic, non-motile, oxidase-negative and catalase-positive. Aerial mycelium is white on all tested media and forms spores. Substrate mycelium is well-developed and fragmented. Growth occurs at 22-50 u C (optimum 28-45 u C) and at pH 6.0-8.0 (optimum pH 7.0). The NaCl concentration range for growth is 0-7 % (w/v) added NaCl (optimum 0-3 %). Acid is produced from utilization of arbutin, D-fructose and trehalose, but not from adonitol, starch, amygdalin, D-arabinose, L-arabinose, D-arabitol, L-arabitol, cellobiose, dulcitol, erythritol, aesculin ferric citrate, D-fucose, L-fucose, Dgalactose, gentiobiose, myo-inositol, potassium gluconate, potassium 2-ketogluconate, potassium 5-ketogluconate, methyl a-D-glucopyranoside, N-acetylglucosamine, D-glucose, glycerol, glycogen, inositol, inulin, lactose (bovine origin), D-lyxose, maltose, D-mannitol, methyl a-D-mannopyranoside, D-mannose, melezitose, melibiose, raffinose, Lrhamnose, D-ribose, sucrose, salicin, D-sorbitol, L-sorbose, D-tagatose, turanose, xylitol, methyl b-D-xylopyranoside, D-xylose or L-xylose. Positive for acid phosphatase, alkaline phosphatase, cystine arylamidase, esterase lipase (C8), esterase (C4), a-glucosidase, naphthol-AS-BI-phosphohydrolase and valine arylamidase activities, but negative for a-chymotrypsin, a-fucosidase, a-galactosidase, b-galactosidase, N-acetyl-b-glucosaminidase, b-glucosidase, b-glucuronidase, leucine arylamidase, lipase (C14), a-mannosidase and trypsin activities. Positive for hydrolysis of gelatin and Tweens 20, 40 and 80, but negative for hydrolysis of cellulose, urea and starch. Negative results in tests for nitrate reduction and H 2 S production, but positive results for milk coagulation and peptonization. The predominant menaquinone is MK-9(H 4 ) with a minor amount of MK-8(H 4 ). The major cellular fatty acids (.10 %) are iso-C 16 : 0 , C 17 : 1 v6c, iso-C 16 : 1 H and C 16 : 1 v7c/iso-C 15 : 0 2-OH.
The type strain, SCSIO 11529 T (5DSM 45821 T 5NBRC 109418 T ), was isolated from Galaxea fascicularis coral collected from the Luhuitou fringing reef located in Sanya at a depth of 5 m. The DNA G+C content of the type strain is 70.2 mol%.
